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CHAPTER I 
When .� he �ubject of handedness is st�died, a person 
-t ' -· 
finds many rs:mifications �hich can, .be conp�dered.. The 
/ - ' ; �. 
greater percentage of the population of the world, both 
adults and children, are a part of a society that is un-
concerned about .. the needs of the person who .manifests a 
preference for the use of the left hand. Evidence of 
th!s unconcern is in the fact that equipment for homes, 
schools, and even. industry are designed for thec..right­
handed people. In spite of this, there. are a number of 
people who have a left-hand preference, and even though 
social custom.decrees otherwise, they find it .more con-
vertient to assume awkard positions so that the left 
hand might be used. 
When the ch�ld is sent to school for the first time, 
he; meets many new situations. If he is left-handed he finds 
equipment and lighting designed for his. right-handed class­
mate. He must either be uncomfortable in the use of this 
equipment, or he must conform to the right-handed situation. 
This condition with reference to the handedness problem poses 
certain basic considerations; e.g., if a child's left-handed 
preference is to be changed or modified in any way, when is 
the best time for making this change? 
1. 
-. 
2. 
If, there is to be a modification what are the effects on the 
child's school achievement? Will the change have any effect 
on the emotional reactions of � he child? If so, will these 
emotional reactions affect the child's speech? 
This p aper is an attempt to find answers to these 
questions and related questions. Research writings, and 
the opinions of the authorities will qe studied and pre­
sented. 
CHAPTER II 
At the outset, a definition of handedness is in order. 
Many writers have defined handedness. K. L. Martin in his 
Review of the Literature on the History, Development and --- - -------
Research of Laterality Preference defines it as "the exhibi­
tion of a consistent laterality preference during the perform.an 
of complex and highly differentiated manual adoptive patterns. 
It is the lateral dominance of one cerebral motor·area over 
the other. Handedness is only one manifestation of cerebral 
dominanC e o II r 
It is dif'ficuit to determine whether handedness is 
hereditary or trained, or a combination of the two. Samuel 
Orton tells us in a study of the Reading, Writing and Speech 
Problems in Children that the inf'ant starts with no unilat-
eral superiority in control of either hand as ffar as can be 
determined, but is totally indifferent to which hand he uses. 
In most children there is an hereditary tendency to develop 
the predominant use of either the right or left hemisphere. 
However, Orton found that handedness is freely open to train-
ing. Children who are predominantly neither right-handed 
nor le�t-handed may have a hard time determining which is 
lMartin,.K. L. , A Review of the Literature on the 
Hist.cry, Development and. Research of Laterali ty Preference, Journal of Educational Research, March 1952, page 527. 
3 
the r ight hand and which i s  the left.2 
Ort on report s on an experiment by Go lla, in London , 
who tried t.o use electrical apparatus to  predi ct nat ive or 
inherent handednes s . By us ing two ga lvanometer s, he fo1ll1d 
in a left -handed individual that there was a tendency of the 
act ion of the current s of the left arm to precede in t ime 
· tho se o f  the r ight hand when both hands were c lo sed s imul-
taneous ly . Thi s  cannot be depended upon, however, because 
there were so many except ions.3 
In some chi ldren with mixed mot or patterns there i s  
an out standing lack o f  stability in their cho i ces, espec ial ly 
in yo1ll1ger children . Oeca.s-ib:n:a.ili.ly we find a spontaneous shift 
fr om left - to right-handedne s s  with no demonstrab le influence. 
Thi s ha s appeared at various ages, frequent ly between the 
ages of two and three, and again between s ix and eight years 
of age. These are also the two crit i ca l  periods in language 
developme�t . 4 
Left-handednes s  and left -eyednes s  are a s sociated with 
a dominant preference for the right vi sual field of the 
cerebral nervous sy stem. The incidence of left -handednes s 
i s  present in from 1% to a s  high as  30% of the cases.5 
2orton, Samuel Terry, Reading, Writ ing !.!:!.£ Speech 
Prob lems in Children, w. w. Norton and Company, Inc. , New 
York, 1937, page 4e. 
3 Ibid, page 60. 
4Ib id, page.:·62. 
5Mart in, op.qit. page 527. 
4. 
Jones says in his• study o.f handedness that 
. .! ' 
. . 
"Tradition has decreed that left-handedness is only 
an individual hab�t ,. and f,ellows have set :to -gork 
to change all .left-h.a.nde.rs. to -right-handers. 11 
- •' ' 
This research, conducted :in .1918, r�flects an earlier practice. 
He concluded that · 
'- • t • 
"Born-handedness·is revealed.bythe measures of the 
bones of the· arm; the major arm _:q.aving �he_.larger 
bones; adopted handednes� is shown by,the muscle 
swell, the adopted or preferred arm·having the higher 
percentag·e of musc 1e ·. swe11. 11 7 . ·  · · . .  . ·· . : 
· 
.. . - ' 
In the, study ,carried. on· by Ra,lph Haefner and _publ�shed 
"�) 
·
, � ) 
· . . - �  '] ·. � .... .i -. '" r , 
. 
in 1929, he.'.f.or.mulated·' the followlng conclusions: , 
" . • l· , ... ' � 
·a.. --. The human- ·bei�;.- i� 'born with .a. majoJ:> and mipor 
hand" and arfu. -. 96%� of the. race .. are .J,Jorn right-handed, 
and 4%· left-handed. ' : . .,· . .. . . - ' 
.2. Born handedness is revealed by the bones of·. the 
arm-.-the ma:j or arm 'ha:ving. the more tna S si Ve. bone equip"'." 
ment-:.:.and. thls: e.vidence1is. p;r>esent .at birth. - .-
3 •
.
. The most. convenient meastires 'for de_termining born 
'handednesf( are· -(1) the. length of the ulna .plus hand ·. 
'to middle lmuckle. of little finger, (2) the circum­
feref'.lce _ of the paltil, { 3) ·the circumference of the . 
'wrist, (4) the length of the humerus. · .· · ' .:· ' 
4. ' Adopted ,handedness. is revea led by tne. muscle 
swells of the arm--the· adopted,.--or preferred, arm 
h.aying· :the' higher percent. of swell • 
. 5.- i:rhe most convenient meaaur·es: for determining 
·adopted ·handedness are { 1) the ci'rcurnf'ere·nce· of ·the 
relaxed forearm'taken within the zone of maximum swell, 
(2) the circumference of the contracted forearm taken 
· .  within the. zone of maximum swell, {3)' :!;;he.circumfer­
ence of the relaxed arm taken within the zone of maxi-
. mum swell of the biceps, (4) . the circumference·. of'. tb,e 
contracted arm taken within the zone of maximum swell 
of the biceps. · (The difference between the rel�xed 
and contracted measure gives the percentage ofswell.) 
6J:o.nes, w. Frankl.
_
lli• A Stud! �  Ha�dedn�ss: Vermillion, s. D.,. -The Uni'{er-�ity, 191<:>, - page . . . · 
. '·
7Ibid � p.age 44. 
6. 
6. Transfer handedness  may b e  f ound by c omparing the 
bone.measur e s  of the arm and hand with the mu scle 
sw ell m easur e s  of the arm . A born right -hande r  who 
has adopt e d  the left hand, or a born l eft-hander who 
ha s adopted the right hand, i s  transf erred . 
7. Thre e-fourths of all born left handers are trans­
ferred to  the right hand, either by a c cident o r  by 
purposive int erference. Approximately 1% of either 
born right -hander� or born left -handers are transf erred 
by accident. One individual out of about twenty-five 
adult s  adopt s the pot ential ly minor arm. 
8.  Physiological disaster in the form of stammering 
is imminent in hand transferenc e. One-third of all 
left -to-right tran sfer s and one- sixth of all right­
to-left t r� sf ers  are afflicted with stammering, a s  
against approximqte ly 1% of all pure l eft handers 
(taint ed or untaint ed with tran sfer t radition) and 
l e s s  than 1% of all pure right hander s .  
9. Stammering i s  intimately as sociat ed with writing 
with the pot entia lly minor hand, and the traditiona l  
transfer of the left handed child t o  hi s right hand 
in writing is  dangerou s int erferenc e. 
10. The pure right hander reveals about the same degr e e  
of hand skill a s  the pur e  l eft hand er who ha s not been 
int erfered with in the fr ee u s e  of his left hand; but 
the transfer laclrs  the extr eme· skill of the pure right 
and of the pure left handers, and he c annot hop e to  
comp et e succ e s sfully with the pur e handed in the 
skil led labor of the wor ld . The transfer ha s two 
ordinary arms rather than one. skill ed and one helping 
arm • 
. ·11. The ambidext er is a transfer, or near transfer, 
.i either from l eft-to-right or from right -to-left . The 
more marked the g eneral ambidext erity, the nearer the 
individual i s  t o  the neutra l line of hand-skill vari­
ation, and the lower range of skill. 
12. The evidenc e of born handedne s s  is pre s ent at 
birth; henc e it is p o s sib le to measure the child for 
born handedne s s  early in lif e and so pr.event any hand 
transfer enc e exc ep5 such a s  may b e  nec e s sitated by 
injury or disea se. 
The world of experienc e i s  under the influenc e of tho se  
who have dominant righthand edne s s. Schools provid e  lighting 
and equipment f or only the right-handed child. The l eft­
handed child muit adjust him s e lf t o  the s choo l  room as it is. 
Bira efner, Ralph , The Educational Signific anc e of the 
L eft -handedness, Bureau O?"""Publicatlons, Teacher s Coliege:;­
Cofumbia University, New York City, 1929, PP• 74-75. 
1. 
Few places have provided special equipment for these left­
handed children. Industry also is geared to a right-handed 
worker. Except in a few tasks the left hand has been the 
holding hand, or has been used to perform those tasks re­
quiring less d elicate or expert proficency. 
In Gould's study of righthandedness and lefthandedness 
published in 1908, he concluded that the righthanded person 
is also right-eyed; and the lefthanded is left�eyed. The 
same habitual and unconscious choice of the right eye for the 
more important tasks is present just as the �ight hand is 
chosen for the more important tasks in skilled work.9 
Ewert states that hands are so intimately related 
that practice with one tends to produce a certain degree of 
change in the other.10 · 
If strongly enQ.owed with a left or right hand tendency1, 
the individual will probably stick to it regardless of the 
social pressures. This is to be seen in the case of those 
who have been forced to write right handed in school but, 
who as soon as pressure is relaxed or removed, revert to 
left-handed writing because of greater ease and speed. 
John Anderson in his Psychology of Development � 
Personal Adjustment found that in the overall population 
of infants and practicing adults, 6% of the males and 4% of 
the females are left-handed in spite of the inconvenience 
9G ould, George M., .Righthandedness and Lefthandedness, 
J. B. Lippincott Co., Philadelphla, 1908, page 182. 
lOEwert, P. H., Bd.lateral Transfer.!!!, Mirror Drawing, 
Pedagogical Seminary and Journal of Genetic Psychology, 
1926, page 235. 
8. 
of living and working in a right-handed world •
. 
In spite of 
social pressures this tendency persists, indication that 
this is inherited. In countries where all children are forced 
to write right-handed, left-handed persons use their left 
hand for other acts. During the first year of life, some 
70% of children show a definite right-handed tendency, less 
than 5% show a left-handed tendency, �hile 25% are ambidextrous 
At age five o:r six, 81% are right-handed, 6% are left-handed, 
13% are ambidextrous. With growth, individuals become more 
one-sided. Studies show an increasing differentiation in 
skill of the two hands, since many of the more complex 
learned skills, the hands perform very different actions.11 
Anderson found that one theory assumes that since the 
opposite side of< the brain controls the hand the whole busi­
ness is a matter of brain dominance. It is assumed by this 
theory that brain dominance is native or hereditary. 70% 
of the people are also right-eyed and will sight with it even 
though the left eye may be better. Modern educators believe 
that if a child .. shows a tendency to use his left hand he 
should be allowed to use it. Forcing often results in 
., 
strong emotional reactions which lead to interference with 
speech and other bodily coordinations. Most left-handed 
children are at some disadvantage, but actually they get 
along quite well and the distinction shouldn't be over­
emphasized.12 
llAnd - J hn :E· Th P h 1 f D 1 t · ersop., o · • , _....! syc o ogy £._ eve opmen 
� Personal Adjustment, Henry Holt and Co., New York, 1949, 
pp. 149-150 • . · ' 
12Ibid, pag� 150. 
Gesell found that some believed the development of 
handedness depends on cerebral maturation. Therefore the 
prevalence of right-handedness is due either to functional 
superiority of the left side of the cerebrum over the right 
side, or to different:J,al blood supply, favorable to the left 
hemisphere. Others ascribe the prevalence of dextrality to 
fetal position, social pressure, or superiority in structure 
of the right arm over the left arm. None of these theories is 
fully substantiated. Asymmetry of posture is indicated at 
birth by the prevalence of tonic-neck-reflex attitude. This 
reflex has a pronounced effect upon the position of the arms 
as well as other extremities. The lateral posture of the head 
predisposes the infant to regard the activities, of the hand 
he is facing. Thus, in the first step in the coordination 
of eye�and-hand-movements indications of the preferred hand 
may already be seen. Cinemanalysis suggests that the extensor 
arm as seen in the supine t.n. r. during the first sixteen 
weeks of life is the dominant arm (and hand} as determined in 
feeding, play, and normative examination situations at one 
and five years of age. Most investigators agree that hand 
preference makes its appearance during the second half-year 
of life, and that the preference becomes more marked after 
eighteen months or two years. Under normal conditions the 
child usually adopts a unilateral use of the hands.
13 
In a study of handedness in which a series of tests 
were used, Gesell found the greatest changes in laterality 
13Gesell, Arnold; The First Five Years of Life,Harper 
& Brothers Publishers, New York, 19�PP• 91-104:--- . 
10. 
seemed t o  occur in the instanc e of the hand. There was a 
marked increa s e  in the numb er of right-handed childr en and 
a corre sp onding decrea s e  in ambilat erality. Handednes s i s  
a form of a symmetry which likewis e may b e  int erpret ed in 
t erms of the physiology of twinning . P erfect ambid ext erity 
would a s sume ideal symmetry in body build, and comp let e  
ambivalenc e in the two c erebral hemispheres. Such �erfeot 
balanc e i s  bo th theoretically and actually a rarity. In a 
�ajority of cases  the balanc e i s  thrown in favor of the 
right hand.14 
Along with thi s  det erm.ining·of unidextrality is a 
dominanc e of one of the c erebral hemisphere s  which may or 
may not be heredit ary, but handedness  become s  inher ent, and 
so b ecomes  part of the individual. There i s  a gr e at variation 
among individual s  as t o  the int en sity or degr e e  of handednes s. 
Thi s sugge st s that U:nidextrality is based on inherent con-
stitutional rather than cultural fact or s. In cases  ob s erved, 
it wa s r eported that syst ematic socia l  c onditioning cannot 
overcome inherent l eft-handedne s s, and to indicat e that it s 
inher ency m�y dat e from birth.15 
John Wat son, the b ehaviori st , t e l ls u s  that on any 
given day, a b aby wil l  supp ort it s elf longer on one hand 
than another and so would suggest that dominan c e  would a s s ert 
it self.16 
Jl+a.esell, ·Arnold, Infancy and.Human Growth, The Mac­
millan Co. ,  New York, 1929, page j57. 
15Ibid, page 369 
· :-6wat son, John B., Psychology f!.2m � St andpoint· g£_ 
A Behaviorist , J. B. Lippincot t ·Co., Philadelphia, 1919,p. 
ll. 
Goodenough suggests that there is a hand preference 
which is well established by the age of' f'ive. She reels 
that there is a distinct relationship between the complexity 
of the task and the extent to which hand preference is shown. 
Even a right-handed child will use his left hand to attain 
advantage in position. If the manipulation requires dexterity 
however, he will use the_right hand even if the position is 
avrlrnard and inconvenient. The. development of the hand is 
clearly shown in tasks requiring complex movements. The 
right hand shows a steady incree:se in skil1. l 7 
Norman Munn in his Evolution and Grov.rth .££ Human 
Behavior, reports that Ames says at earliest age levels, the 
ti·rn hands 11work11 together very closely as though they had not 
separated off from each other functionally. From the ninth 
to the twelfth month they show a separation and differentia­
tion into an active and passive hand. From the eighteenth 
month on they are capable of workin15 independei:itly although 
they_do work in a volvntary simultaneous grasp. At around 
two years the active_hand becomes more active and the passive 
becomes more passive. Both Gesell and Ames attribute such 
fluctuations to maturation. Actually the time when handedness 
is established· is only relative. Heinlein and later observers 
have noted that even from the fourth year, the right hand is 
not consistently used. Hunn also suggests handedness may be 
17Goodenough Florence L., Devel!£mental Psycholoijni · 
2nd edition, D • .  Appelton-Century Co. , c., New YOrk, 1 '5, page JOO. 
12. 
attributed either to maturation or learning depending on 
which theory you favor. Hand pre.ference shows cultural 
differences, it develops gradually� it .fluctuates a great 
deal before becoming established, it differs with the task 
at hand, and it is markedly susceptible to training; �11 o.f 
which are points favoring the view that it is learned.18 
Updegraff attempted to devise a reliable and valid 
method for determining prefe�ential handedness in children 
from two to six years of age. No observable age differences 
in two year olds showed as much dominance as five year olds. 
Out of forty children twenty-eight used the same hand more 
often than other on a series of simple tests �uch as picking 
up toys, spooning sand, etc.19 
lSMunn, Norman L., The Evolution and Growth of Hum.an 
Behavior, Houghton Mifflin-CO., Chicago, 1955, pp. 294-295. 
_ _ 19updegraff, R. , Preferential Handedness in�­
��:1�34�i3
��urnal of Experimental Education, t,1�2-1933, 
CHAPTER III 
In any con sideration of a st udy of handednes s, one is 
confront ed with the need to analyz e information which dea l s  
with the tr eatment of childr en who have a decided p r eference 
for one hand or the other . In the p a st there has b e en a 
gr eat deal of changing of the s e  preferenc es, e sp ecia lly in 
the c a s e  of the l eft -handed child. Parent s and te achers 
have changed the child's writing habit s, his eating habit s ,  
· and even have in sisted that he throw a ball or cut out 
picture s  using his own right hand, which wa s  a s  they wer e  
led to  believe the c orrect hand for the t a sk b efor e hin1. This 
chapt er d eals with thi s  practic e of changing the child's 
handedness  and it s probab le effect on habit uat ed respon s e s  
o f  which handedne s s  i s  one fact or. 
In a rec ent artic le Dayhaw20 point s out that sidedness  
conc ern s  lateral dominance in the case  of all  pair ed bodily 
functions. One may be dextral or sinistral with r e spe ct t o  
hand, eye, ear, foot, or the c erebr al h�mispher e, o r  the 
lat eral location of single organs. However, since for 
educational purpo s es, hand edn e s s  and eyedn e s s  far outweigh 
other c a s e s  of functional asymmetry, they will b e  the only 
· 20oayhaw, Lawr enc e ·T. , 11Guiding Handedness  in the 
Development of the Child11, Educ ation ,  Novemb er 1953, pag e 196. 
13. 
ones considered at this time-.. In a dextral minded world, 
education and industry have plac.ed a modern world at the 
finger tips of the right-handed person. · This is apparent 
in machines with conveni;ently placed levers, push buttons, 
scissors, etc., and in any number of improvements in our 
fast-growing technology. 
Schools have also b�en built .and equipped with the 
right-handed child in mind. Windows are all on the left so 
that proper lighting is assured. Desks are built to accom­
modate the right-handed boy or girl. Methods of teaching 
handwriting and the manuals used are planned for the right­
handed person. vlhen desk chairs are used, the widened arm 
of the chair is on the awkward side for the left-handed child. 
When such chairs are used in a cafeteria the left-handed 
child must be on guard, lest he eat from the next f ellow's 
tray. 
In school and in the community where he lives the 
left-handed child must make a dual adjustment to tasks 
which confront him. 
First, he must learn the same skills and information 
as the right-handed child; and s�cond, he must overcome the 
setup for the right-handed child.21 
In overcoming the physical surroundings he must learn 
to adapt and improvise. This can cause the child to feel 
inferior or he may become openly rebellious and resentful or 
21lbid, page 197. 
in extreme cases he may withdraw and avoid doing those tasks 
which show that he is different. In either case his emotions 
are greatly affected. His environment may magnify this 
feeling of inferiority in the light of the attitudes shown 
by parents, teachers, brothers, sisters, and playmates. 
often they tend to i.nsist. that he use the right hand or 
they notice when he is uncomfortable or.embarrassed. This 
attitude tends to make the adjustment much more difficult 
for the left-handed child. 22 
Before any comparison of reading or writing skills 
is discussed consideration should be given to the subject 
of intelligence as it relates to the study of handedness. 
Dayhaw found that it is safe to assume that quality 
of intelligence is not related to handedness. This will 
come as a surprise perhaps to those who have always thought 
that 11lefthandedness is a sign of mental retardation11 or 
11lefthanded people compensate by means of greater intelli­
gence11 or 11ambidextrality is favorable or unfavorable (both 
have been said) to mental development.23 
Assuming that ability to learn is the same in both 
groups, it is safe to assert that actual learning is no� 
as easy for the left-sided person. Equipment and social 
habits have been custom made for right-handed individuals 
while the left-handed person must always adapt himself or 
·•. 
the materials to fit his needs. 
22Ibid, page 197. 
23Ibid, page 197. 
16. 
Many educators and clinic ians have linked various 
disturbances in speech habits, and in.learning to read and 
write with left-handedness. 
According to Dayhaw's report, speech is the most 
noticeable of these. Stuttering seems to be the -piajor 
speech defect of the child who is naturally left-handed, 
and who has been changed by a parent or teacher; stuttering 
also develops when a child is not dominantly right or left":' 
handed but seems to be unsure of his laterality preference. 24 
Physicians have observed that childr�n who are handi­
capped in the right arm from birth or very early in life, 
have no difficulty with speech disorders due to a shift in 
dominance; however, if the handicap is removed or the 
paralysis is mild, speech disorders may occur eXpecially if 
the child believes that he should change from the left to the 
right hand. This fact was pointed out by Hildreth.25 She 
continues by saying that stuttering is more noticeable in 
children who lack consist:ent handedness. Those who are 
delayed in establishing dominance, or children at beginning 
school who are abruptly "shifted over" for writing are 
likely to experience this difficulty. In fact, it is dif­
ficult to find a stutterer in the lower age groups who does 
not show involvement with the establishment of handedness 
habits. On the other hand, pers.ons with higndextral 
24Ibid, page 198.  
· · .  
25Gertrude Hildreth, "The Development and Training of 
Hand Dominance, Peda�ogical Seminary and Journal of Genetic 
Psycho logµ March 19 0 ,  page 43. - -
17. 
dominance are relatively free �rom stutteri ng. 
J. B. Watson26 believes that when manual habits such 
as writing are changed it interferes with speech. When 
tension begins to motmt there is interference with established 
motor habits and this tension is revealed through stuttering. 
In a series of statements which Hahn27 collected from 22 
speech experts, only 2 believed laterality to be a central 
factor in the o�igin of stuttering. Two mentioned it as a 
possible factor. One took the. factor into account in 
therapy wi�hout mentioning it as a contributing cause of 
stuttering. 
Occasionally a teacher or parent shows such strong 
disapproval of left-handedness that the child is forced to 
change. Doubtless, it would be aifficult for the child to 
adjust to such a parent or teacher and the so-called effects 
of changing handedness could with likelihood be the effects 
of adjusting.xmotionally to.the adult's personalit.y traits. 
Johnson believes that �hanging a child's handedness 
will not cause the child to stutter, but a parent or teacher 
who would do the changing might surround the problem of 
change with such insistence the child becomes extremely 
'c'onscious of this lack of normalcy. There has never been 
any good reason why any child should be changed but rather 
many reasons for special instnuction to develop left-handed 
26watson, John B., Psy�holog
� 
from the Stand�oint ofa 
Behavorist, J. B. Lippincott Co., P iiaCI'elPJiia, 191 • 
27Hahn� E. F., Stutterin
�
: Si
�
nificant Theories and 
and Therapies, Standford; Stanl' rd On varsity Press, 194J. 
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skills to a better advantage. 
According to Johnson, "Children should be p ermitt e d 
to be left-handed if they want to be, just as they should 
be allowed any and all other reasonable �reedoms to develop 
their own seemingly natural inclinations." 
Gesture supplies the link between spoken and written 
langua�e. Gesture is the natural means of supplementing 
speech. Young children_w�ose vocal e�pressions are limited
, 
act out what they sa!·�···both �peech and gesture are phases 
of expressive movement. Anthropological evidence suggests 
that there is a fundamental connection in the history of 
the race between the rise of speech and the emergence of 
hand dominance.29 
Reading and writing are essentially language arts. 
Therefore it is reasonable to expect that anything which 
affects oral speech, such as stuttering and stammering, also 
tends to interfere with learning to read and write. 
Handwriting is a highly specialized skill which re-
quires several years of. pract'ice for mastery. The process 
is visual as well as manual since the motor activity of the 
eye guides the hand. The better the eye-hand coordination, 
the easier it is to write. As a school-taught skill, learning 
to write is an arbitrary process governed by rules and regu­
lations which require conformity by the child. Because of 
this conformity some children experience more difficulty 
than others. 30 
29Gertrude Hildreth, Op. Cit,-, page 40. 
30wendell Johnson,, Op. Cit., pa�e 218. 
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Dr. Norma u. Scheidemann1
1 
psychologist of the 
University of California at Los Angeles says that the lef't­
handed children need special guidance while still in the 
scribbling stage, and the help that parents give them in 
this pre-school period can make formal writing easier for 
them. Having studied the subject for many years, Dr. 
scheidemann points out that our system of writing, pro­
gressing from left to right with predominantly counter­
clockwise movements, is easier for the right-handed child. 
Parents of a left-handed child can help by guiding 
his hand as he scribbles and by seeing that he moves from 
left to right across the page. Without this pre-school 
practice, left-handed children may establish directional 
movement habits which will make writing difficult. 
There is no nnaturaln orientation in writing to 
right or left, up or down on the page. The Orientation 
from left to right is learned. Most children learn this 
more or less incidentally from watching the teacher at the 
blackboard or from i'.°reeing other persons write .32 
The more common strokes in our writing are easier 
for the right-handed person, and the left-to-right direction 
of the writing also favors the right-handed. These same 
strokes present difficulties for the left-handed child 
because he cannot see what he is writing since his hand 
3lnr. Normau. Schneidemann, "Left-Handed Children 
Need Writing Help1t, Science News Letter, Vol. 68, July 23, 1955 
32samuel Orton, Readin�, Writing and Speech Problems· in Children, W. w. Norton and Company, Inc. , New York, 1937, p.5 
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cover s it . H e  t ends to smear ink-writt en line and his p en 
stick s into the pap er becau s e  he must push up inst ead of 
ull up as the right -hander do e s. Mirror writing resu lt s  p . 
if the left�handed per son at tempt s t o  mirror the right -hande( 
per son's movement in writing. In order to  accomp lish the 
same r esult, the l eft -hand ed p erson must,mak e quite a diffe r· 
ent set of movement s and motor adjustment.
33 
Children who may have special difficulty with writing 
are: 
(a) The left -handed child who ha s made c onsiderable 
headway ir.1 writing by him s e lf .  
(b) The child who i s  for c ed to  u s e  the oppo sit e 
hand through sudden incapacity. 
(c) The child who is part ly convert ed sini stral. 
(d) The child who ha s don e con siderable mirror writil 
The l eft -handed child in att empting to writ e, work s 
under serious handicap s. He show s t ension and st rain 
while writing; his writing i s ·awkward and produ c ed 
with great effort; the product  is s c arcely legib le. 
H e  ha s difficulty in se eing what he ha s writt en and 
the t endency �o cro ok hi s wrist mak e s  him writ e much 
more s lowly. 3.:;i 
Most l eft�handed childr en ho ld the paper in the sam e  
po sition a s  the right-handed childr en have their s. This is 
exact ly oppo sit e t o  what it should be. In fact, only two 
out of  four hold their paper in a v ertical po siti on. If the 
pupil must read as he writ e s  as in filling out blanks on a 
t e st pap er or questionnair e, he reads vertically rather than 
34l?id, pag e  59. 
35Ibid, page 59. 
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horizonta1·1y. The posture he adopts may result in· spinal 
curvature.36 
Reversals are a cormnon error in reading. Young 
childre:q:,frequently mistake a printed "d" for "b", "p" for 
"q", 11311 .for "e", "was" for "saw", "on" for "no", and many 
other reversals of the sort. Orton makes this explanation 
for this tendency: 
Any design (letter, figure, or drawing) forms two 
cortical impressions, one on each hemisphere of the 
brain, identical except for the reversal in image. 
Letters like 11b" and ·11d 11 produce the same pair of 
visual images, the image for 11b 11 on one hemisphere 
being the same as· the image for 11d11 on the other. 
When the clearly right-sided person reads, only the 
images on the dominant side are in cle·ar focus. In 
the consistently left-sided person, the right hemi­
sphere is similarly dominant. If, however, the 
individual has failed to develop a consistent 
dominance of one side over the other, difficulties 
arise. In that case there will be confusion and 
conflict from the two sides of the brain. The child 
will have great difficulty in learning to read and 
spell and reversal errors will be prevalent.37 
Research facts are not complete enough to report the 
above findings decisively. Perhaps it will be discovered 
that the left-eye dominance may be a hindrance in the type 
of reading which runs in a left to right direction but a 
facilitating force when the reading must proceed from right 
to left. 
There are two schools of thought on the subject 
of changing the child's handedness. Some believe that 
there is no harm in changing. They even go so far as to 
say that the child should write only with his right hand. 
36Ibid, page 60. 
page 22�;
Albert J. Harris, � :!?..2. Increase Reading Ability, 
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At the other extreme are 
those who will say t)1at there 
should be no attempt to 
change for any reason 
•
.
 The best 
idea would be to consider eac
h child individually and make 
the decision after careful observa.tio:n .an
d study. 
"Scientific research hi;ts as yet .found no justification 
for forcing a child to become right-handed. Every 
child goes through a period of··amb_idextpo_us activity. 
out of which he, in most cases, develops a preference 
for using one hand predominantly. There is no reason 
for assuming that the environment knows best how 
this development should be directed. It ;s�ems that 
letting a child make his own choice would be taking 
far wiser course. Al��ot+g� many .�hilgren with pro­
longed hesitant speech have been persuaded (some 
· 
under extreme pressure) to change their hand prefer­
ence, there is no conclusive evidence that a shift 
of handedness could have a di.rec� .effect upon. speech 
development. However, it would probably be safe to 
say that the emotional reactions· which a child might 
have to such a change under ·certain conditions, mighg inhibit his normal develop��nt in any 9r all areas:3 
Some left-handed chilP.ren ._ar·e ·".shifted over" for 
handwriting only. "Dextro-.sinistra:l11 is the term .used if 
. 
. 
. 
the individual is left-handed but: has -learned to. write with 
his right hand. This shifting, over. f�! �:>n� skill only 
tends to work a hardship :on .the l.eft-hande,d child in that 
-· ""� . .._ .. ' -' . ·' ' - �:: 
his right-handed motor cont:z:-ol .. has a tendency to be under­
developed as an effect.. These. _cas�s. suff.er more than normally 
from writer's cramps. Usually the shifting is not complete 
because the child reverts to left-handed writing wnen he is ' ' ' i 4 � � i... ..-
not being observed.39 
, 
. 
. � 
( ·- :. . 
Training is seldom "1,].Se,d. t.9 change_ a right-handed child. 
' - ,. - . .  
It happens occasionally�: usually .. � 'situa'tlons wherein the 
child suffers an injury to, �is r_ight }?.�nd� .One father trained 
. ). �. - . . 
38wendell Johnson, Op. Git.•:, pag.e 2l9· 
390r!tpn, Op. Clt., page 62., 
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his two sons to throw a ball left-handed so that they might 
become a baseball pitcher. It may be significant to note 
that neither boy developed good left-handed pitching skill. 
A mother became confused when she sat facing her 
child across the table. Consistently she put his spoon and 
fork in his left hand, thereby training her child to become 
left-handed. 
Many children have a more difficult time than they 
should in developing a consistent sidedness and in avoiding 
uncertainty and confusion in hand usage. The matter may 
receive no attention at all unless the child's development 
has been quite importantly affected. With suitable training 
·1t may· be possible to reduce the number of cases of speech 
disturbance, failures in writing and reading, vocational 
motor handicaps, and cases of social embarrassment which 
may be attributed to manual inefficiency. Handedness should 
be trained, not left to chance. Manual dexterity can affect 
the educational and vocational success an individual with 
justification may expect to have. 
In order to safeguard the child's well-being Hildreth 
recorrnnends that: 
(a) Parents and teachers should understand the 
development process in manual dexterity and their 
role in child training in respect to it. 
(b) Parents of nursery age children should receive 
_authentic advice about this important area of early 
childhood development. 
Cc) Teachers should receive more instruction in 
dealing with the left-handed pupil at school. 
(d) Problem cases should be referred to experts for 
diagnosis and training. 
(e) More attention should be given to the dull and 
handicapped individual, especially those whp have 
become manually handicapped for any reason.40 
Conversion may be hazardous, not because "shifting 
gears goes against naturen, but because established or 
partially established motor habits are interfered with, 
causing spatial confusion and consequent' nervous tension. 
Conversion is attempted too frequently at about the time 
the child enters school. By this time basic manual habits 
are fairly well set and are not easily altered. 
Twitmeyer and Nathanson41 (1933) are opposed to 
changing an individual's handedness, for in their opinion 
this imposes an extra burden and presents an obstacle to 
smooth performance in motor skills. Jones42 (1915) be­
lieved it to be safer to avoid a change in handedness 
because of the possible disruption of speech habits, unless 
the child was close to the ambilateral line. Wile43 (1934) 
strongly urged against changing. Ballard44 (1917) concluded 
that no interference with sinistrality of the child was 
educationally justifiable. Burt45 (1937) reported that it 
was far easier than w�s supposed to acquire habits with the 
unfavored hand. The trouble lies not so much in lack of 
40Hildreth, Op. Cit., page 101. 
41Twitmeyer, E. B. and Nathanson, Y., 11The Determination 
of Laterality and Certain Ocular Factors", British Journal of 
Educational Psychology, 1940, Vol. 10, Pp. 227-237. 
--
42Jones, w. F., The Problems of Handedness in Education, 
Proceedings of the N. E-:-A., 1915, page 959. · � 
43wile, I. s. , Handedness: Right � �, Lothrop, Lee 
and Shepard, Boston, 1934 
44 & 45 Continued on next page. 
capacity, as i.n irritating conflicts, thwarting, and 
contrary social pressure. Parson4
6 
(1924) believed that 
change of handedness is rarely accompanied by sta:rmnering 
if the change is made at an early age. . All authorities 
agree that there is less danger of speech involvement the 
earlier the change is made. 
From a practical point of view, the most· important 
question concerning lateral dominance is: Assuming 
that lateral dominance is significant, what should 
one do about it? The answer to this question has 
several parts. .( 1) Teachers should refrain from 
interfering with the hand preference of left-handed 
children. Instead, they should learn the proper way 
of teaching handwriting to the left-handed. (2) No 
attempt should be made to change a child's dominant 
eye, unless such a change is reconnnended by an oph­
thalmologist for medical reasons and the method is 
prescribed by him. (3) Change back to the original 
dominant hand is only occasionally desirable, in 
cases where there is a history of converted handedness • •  
• • • There is no warrant here for such undesirable 
practices as tying a child's �ight hand behind his 
back to force him to use the left, which has s·ome-
times been done as a result of misplaced zeal. The 
important remedial procedure when there are confusions 
of direction in reading is to establ�ah systematic 
le�-to-�ight habits of observation.4f 
44Ballard, P. B. , 11How to Write with the Left Hand", 
School World (London}, 1917, Vol. 19. , pp.404-407. 
45Burt, c •. , .Th!:_ Backward Child, Macmillan, New York, 1937. 
46Parsons, B. s., Left-handedness: Ji� Interpretation, 
Macmillan, New York, 1924. 
47Harris, Op. Cit., pages 226-227. 
CHAPTER N 
Of all writing problems associated with left­
handedness, with ambidexterity and with delayed establish­
ment of laterality, mirror writing is the most curious. 
Mirror writing is the reverse of normal writing in lateral 
orientation, resulting in an inscription that resembles 
an imprint on blotting paper. ·.Such writing appears in the 
normal, only when viewed in a mirror. 
I 
Reports of mirror writing appeared as early as 1700. 
Keen interest in the phenomenon has been sho�m since 
1870 when clinical cases began to be reported in 
scientific publications chiefly by medical men who 
viewed mirror writing as a pathological symptom. 
Leonardo da Vinci wrote habitually in mirror style 
with his left hand from the age of twenty, leaving 
at his death 6,oog pages of manuscript mostly in 
mirror writing. 4-
Mirror writing occurs when visual control is relaxed. 
It tends to occur more frequently when the writer is fatigued 
or his attention lapses.49 
Left-handed or sinistral children who have the dif• 
ficulty described above are also prone to spelling disability 
for the same reasons. These children tend to make·reversal 
errors. Since they find writing slow and difficult, they are 
disinclined to .write. As a result they do not ... get the prac­
tice in learning to spell, while recording ideas that they 
need in order to perfect spelling skills.50 
48 
. 
Hildreth, Gertrude, "The Development and 
��¥�hD�minance", Pedagogical Seminar1 and. Journal ���-=�0�0�si�, March, 1950,p. 64. � 
49Ibid, 66 page • 
page 75. 
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Reading is a form of symbolical language which is 
allied to oral speech. Reading problems are r.elated to 
lateral dominance in several ways: first, as a perceptual 
process involving spatial orientation, and second, because 
of linkage with oral speech. The child who gets things 
backward in writing might carry over the same tendency in 
his reading, since script and print use the same symbols 
and the orientation 01· the print is the same as that of 
written script. The child who has a tendency to stutter 
tends to be a slow reader, to dislike reading, and to be 
disinclined to read aloud. Emotional problems connected 
with changed handedness are known to interfere with learning 
to read. 
Reading and writing, however, are quite different 
processes. Reading involves the interpretation of what 
someone has written. The reader is involved in the process 
of deriving meanings accurately from the printed page. In 
writing, the individual is either copying what someone has 
written or spoken, largely a mechanical process; or he is 
recording his own idea� which are well understood by him as 
he writes them. Reading is a more complicated process than 
handwriting and is influenced by manyr:more factors. 51 
There are conflicting reports on the relationship 
between handedness and reading disability. This variance 
may be attribut.ed to differences in tests given, the age 
51Ibid, page 75. 
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level of the subjects and the number of cases involved. 
The clinical studies of individuals give more evidence of 
this relationship than can be gained from studies of groups. 
It is noteworthy that only the more severe cases are referred 
to the clinic. 
Reading difficulties associated with handedness tend 
to be exaggerated. To say that a child reads poorly or is 
a disability case because he is left-handed usually repre­
sents an oversimplification of the problem. 
One mother said, 
"I've heard that left-handed children see everything 
backwards. My child of four is left-handed. Is he 
going to have the difficulty in reading and writing 
I hear so much about?1152 
There has been a great deal of controver8¥ as to 
whether mixed eye-hand dominance, which is found so frequently 
in "changed over" cases is a prevalent cause of reading 
disability. Scho�e1153 (1940) found more mixed eye-hand 
dominance among backward readers than among normal readers. 
He concluded that the manual-ocular theory of reading dis­
ability is an oversimplification. 
Only to a certain degree can reading disability be 
attributed to mixed eye-hand dominance. Schonell found in 
the disability cases he studied that this mixed condition 
was associated with emotional instability, attitudes of 
resentment and feelings of inferiority and apathy.54 
52Ibid, page 77. 
t 5
3schonell, F. J., "The Relation of Reading Disability 
�Handedness and Certain Ocular Factors", British Journal .2.._ .§:ducational Psychology, 1940, Vol. 10, pp. 227-237. 
54Ibid, page 227-237. 
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The many cases  encount ered make evident the need to 
see a full pi cture of the individual' s  lat erality chara ct er­
ist i c s  of the case under study. All cases present ing 
b ehavior prob lems, language and speech di sab ilit i e s, and 
difficult ies in learning to r ead, writ e ,  and spe l l  should 
have a thorough inve stigat ion of lat erality t rait s and t en­
denc ie�. The study should include a survey of the individual1 
growth history , his  constitut ion, learning c apacit ies, motor 
hab it s, manual dexterity, eye and hand dominance patt erns.55 
Linda Smith56, in an att empt to det ermine to what 
degre e lat erality t e st f indings can b e  used to differ ent iate 
b etween r et arded r eader s and reading achiever s, carri ed on 
an invest igat ion with these result s: 
1 .  No significant differenc e betwe en hand preference 
of parent s of retarded readers and hand preferen ce 
of parent s of  r eading achievers. 
2• Change of handedne s s  had b e en experienc ed by 
more retarded r eader s and reading achievers. 
3. Te st s of hand preferen c e  did not different iate 
between r etarded r eaders and r eading achievers. 
4. On basis of 2 kicking t e st s, no stat i s t ically 
significant differenc e wa s found between retarded 
reader s and reading achievers. 
5. On bas i s  of 8 t e st s ,  inc luding 4 types  of t e st 
to measure eye preference, no s ignificant d ifference 
b etwe en retarded readers and r eading achievers. 
6. On bas i s  of 2 t e st s of ear preference, no s ignifi­
cant difference b etween re.tarded readers and r eading 
achievers. 
55 Ibi d ,  page 83
. 
· '  
' 
. 56Smith, Linda C. 11A Study .of Lat eral ity and 
Chara c t eristics  of Retarded Reader s ·and Reading Achiever s ", 
Journal of Etmeriment a l  Educat ion, June 1950� 
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7 .  On basis of all the tests of hand preference 
and eye preference given , very small differenc; was 
found between retarded readers and reading achievers .  
8 .  On basis of mirror drawing findings, no significant 
difference between retarded readers and reading achievers . 
a. Very few reversals were made in copying 
letters. For that reason results of this test 
were considered negligible . 
b. On the basis of reading lower case letters, a 
significant difference was found betwden 
reading achievers and retarded readers. Some 
reversals were made by 86% of retarded readers; 
no reversals by 14%. Of reading achievers , 
22% made some reversals; 78% no reversals. 
This difference is statistically significant. 
9.  On basis of the Van Riper test of 11 Central Dominance"  i 
a significant difference was found between the retarded 
reader and the reading achiever. 
a. When each individual was classified accordirig 
to the hand more frequently used for reversal 
at the critical angle, the difference between 
retarded readers and reading achievers was 
very small. The classification of retarded 
readers was 68% left, 26% right , and 6% ambi­
dextrous. The frequencies in some categories 
were too small to admit of the use of the 
chi square. 
b. On the basis of cumulative frequencies of 
of reversals with each hand at the critical 
angle, the difference between the retarded 
readers and the reading achievers was fol.llld 
to be significant at the 2% level. 
c. On the basis of cumulative frequencies of 
reversals with each hand at the critical 
angle for each of the 4 types of patterns 
separately, no significant difference was 
found between the retarded readers and reading 
achievers. The types of patterns were 
tactile-kinaesthetic, ktnaesthetic-kinaesthetic, 
auditory-kinaesthetic, and visual-kinaesthetic. 
d. No statistical significant difference was 
found between retarded readers and reading 
achievers as to the hand used for reversal 
at the critical angle when that angle was 180, 
240 ,  or 300 degrees . At the critical angle 
of 360 degrees, the retarded readers reversed 
114 times with the right hand and 84 times 
with the left ; the reading achievers , 83 times 
with the right hand and 120 times with the 
le.ft. This difference is significant a� the 
1/0 level. 
CHAPTER V 
we a r e  c onc erned with the que s t i on ,  should chi ldren 
be c omp e l l e d  to us e the r ight hand ? Sin c e  thi s i s  a right ­
handed wor ld with equipment and mat eri a l s  c onveni ent ly made 
t o  order for them, s ome e ducators f e e l  that we shoul d . Al­
though handedne s s  i s  not evident in the first y ear of lif e ,  
it usually b e c ome s e vident between the ages o f  one and one ­
half and f ive years . For a whi l e  infant s s eem a lmo st amb i ­
dext rous , specia l i z ing i n  the us e o f  o n e  hand o r  the othe r ,  
only aft er there develo p s  s ome ski l l  in the u s e  o f  b oth 
hand s . Breckinr idge and Vinc ent have st at ed t hat : 
" Although e ar l i er b ehaviori s t ic p sycho logist s c la imed 
that handedn e s s  was a matt er o f  training , c urr ent 
evidenc e ,  part i c ularly from the fi e ld of neurolo gy , 
r e ve a l s  that l eft -handedne s s  has a structural b a s i s 
and i s  n ot an a c quired faulty habit . Mild typ e s  in 
which preferenc e for us e of the l e �  hand i s  weak , can 
be o vercome by educat i ona l train ing . However , if the 
pref erence i s  marked ,  espe c ia l ly if an att empt t o  
change the chi ld re s�lt s i n  a sp e e ch defe ct , a s  it 
sometime s doe s ,  or o th er nervous sympt oms like n a i l­
b it ing or facial t i c s ,  the child should not b e  
forc ed . In such c a s e s  unr ea s onab l e  disc ipline
5
c reat e s  
an unb a lanc e d  c ondit ion akin t o  ment a l  chao s . "  7 
The ma j ority of a uthorit i e s examin ed s e eme d to in­
dicat e  that changing the chi ld ' s  handedne s s  wo uld not b e  
c r it ic ally serious for the child i f  he were change d  at pre­
nur s ery s cho ol a g e . If the chi l d  i s  not chang ed by the t ime 
he st art s t o  s cho ol ,  probab ly he should not b e  changed .  The 
shock of new surr ounding s , new s ituat ions and n ew mat erials 
offers adjus tment s of such magnitude that the add e d  for c e  
57Marian E .  Bre c kinridge and E .  Le e Vinc ent 1 Chi l d  
Development , W. B .  Saunder s Co . ,  Phi lade lphia , 195u , 319-321 . 
3 1 .  
3 2 .  
o f  trying to conform to something oppo site to what to him 
seems natural is too much and the r e sult will be a building 
up of nervous tens ions which can be avoide d .  
There is adequate justification to conc lude that 
speech difficulties often develop as a result of chang ing 
handednes s .  If the child does not seem to have a lateral 
preference , then it may be as sumed he can without serious 
after effects be changed wholly to right-handednes s . It is , 
indeed ,  a right-handed world and he will encounter fewer 
motor difficulties in the learning situations he must face 
if he performs in the pattern of all right-handed people . 
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